Europaisches Patentamt 
European Patent Office 
Office europeen des brevets 



© Publication number: 



0 379 198 

A2 



© EUROPEAN PATENT APPLICATION 

0 Application number: 90101019.9 © Int. CI. 5 G01 S 5/02, G01S 5/14 



© Date of filing: 18.01.90 



© Priority: 18,01,89 JP 10837/89 


© 


Applicant: SHARP KABUSHIKI KAISHA 


06.02.89 JP 26875/89 




22-22 Nagaike-cho Abeno-ku 






Osaka 545<JP) 


© Date of publication of application: 


© 




25.07.90 Bulletin 90/30 


Inventor: Ohta, Tomozo 






1-6-3 Shikanodai-Nishi 


© Designated Contracting States: 




Ikoma-shi, Nara-ken(JP) 


DE FR QB 




Inventor: Nakano, Hiroshi 


i 




3-405 Sharp-Shataku, 2613-1, Ichinomoto-cho 






Tenri-shi, Nara-ken(JP) 






Inventor: Miyazaki, Masao 






1-408 Sharp-Shataku, 2613-1, Ichinomoto-cho 






Tenri-shi, Nara-ken(JP) 




© 


Representative: Patentanwalte TER MEER - 






M0LLER - STEINMEISTER & PARTNER 






Mauerkircherstrasse 45 






O-8000 Munchen 80(DE) 



© Mobile object navigation system. 



© A mobile navigation system using a communica- 
tion system between at least one mobile object (10) 
and a key station. The navigation system includes a 
unit (100) mounted on the mobile object for deter- 
mining the position of the mobile object, and a unit 
(105) mounted on the mobile object for transmitting 
data representative of the determined position to the 
key station via the communication system. The navi- 
gation system further includes a data base unit (206) 
{^mounted in the key station for storing map data, a 
^unit (205) mounted in the key station for deriving 
^map data of an area including the position of the 
5J mobile object from the data base unit, in response to 
the transmitted position data, a unit (202) mounted in 
^the key station for transmitting data including the 
derived map data to the mobile object via the com- 
OOmunication system, and a unit (112) mounted on the 
0 mobile object for displaying a composite image 
composed of the position data of the mobile object 



LU 



and the map data, in response to the transmitted 
data from the key station. 
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MOBILE OBJECT NAVIGATION SYSTEM 



BACKGROUND OF THE INVENTION 



1 . Field of the Invention 

The present invention relates to a navigation 
system capable of displaying positions of mobile 
objects on a map by using a mobile communica- 
tion system consisting of mobile objects and a key 
station. 



2. Description of the Related Art 

In recent years, data communication technol- 
ogy has been remarkably advanced. With the ad- 
vancement, a new navigation system has been 
developed and proposed. With the assist of this 
navigation system, mobile objects, such as ve- 
hicles, vessels, and aircrafts, when traveling, can 
check their present positions and travels toward 
and exactly reach their destined places. 

A GPS (Global Positioning System) has been 
known as a system to determine the present posi- 
tions of mobile objects with a high precision. Refer- 
ence may be had to U.S. Patent No. 4,1 14,155 and 
the references cited therein, and to ELECTRON- 
ICS, issued by Ohm Ltd.. December, 1984. 

A plurality of artificial satellites are used so that 
, at least four satellites may constantly be observed 
from the earth. Each mobile object carries a GPS 
receiver which is for receiving and demodulating a 
microwave carrying a meaningful signal from each 
satellite. Through the modulation, the receiver de- 
tects, orbiting data of the satellite that is contained 
in the received microwave signal having frequency 
of about 1 to 2 GHz. The present position of each 
satellite is obtained by applying the detected orbit 
data to Kepler's equation and solving the equation. 
A distance from one mobile object on the ground 
and each satellite can be obtained by measuring a 
propagation time of the signal transmitted from 
each satellite. To work out the present position of 
the mobile object, the simultaneous equations are 
solved for the present positions of the satellites and 
the distances between of the mobile object and the 
respective satellites. 

In the mobile navigation system as applicants 
of the present patent application know, the GPS 
receiver, a data base unit storing map data, an 
image processing unit, and a display unit are all 
assembled into each navigation apparatus carried 
on each mobile object. 

The position data of a mobile object derived 
from the GPS receiver and the map data derived 



from the map data base unit are composed by the 
image processing unit. The image processing unit 
produces composite -image data representative of 
an image in which a position of the mobile object is 

5 traced on a map. The display unit receives the 
image data and visually presents such an image on 
its display screen. 

Such a mobile object navigation system is ad- 
vantageous in that so long as the GPS operates, an 

w operator, e.g., a driver, may always recognize the 
present position of the mobile object per se, but is 
disadvantageous in that the expensive map data 
base unit has to be mounted for each mobile 
object. Especially, when the mobile object travels 

is in a wide area, since a tremendous amount of map 
data is required, a great volume data base unit has 
to be equipped for every mobile. Furthermore, 
since landform and roads change day by day, the 
map data must be frequently updated to guarantee 

20 exact travelings. Also, it is very difficult or imprac- 
tical to frequently update the data base unit in- 
stalled in the mobile object. 



25 SUMMARY OF THE INVENTION 

It is therefore an object of the present invention 
to provide a mobile object navigation system which 
can provide a simple navigation apparatus installed 

30 in each mobile object. 

Another object of the present invention is to 
provide a mobile object navigation system which 
readily realizes high performances. 

The above objects can be achieved by a mo- 

35 bile navigation system employing a communication 
system between at least one mobile object and a 
key station. The navigation system has a unit 
■ mounted on the mobile object for determining the 
position of the mobile object, a unit mounted on the 

40 mobile object for transmitting data representing the 
determined position to the key station via the com- 
munication system, a data base unit mounted in 
the key station for storing map data, a unit moun- 
ted in the key station, responsive to the position 

45 data of the mobile object, for deriving map data of 
an area including the position of the mobile object 
from the data base unit, a unit mounted in the key 
station for transmitting the data in connection with 
the derived map data to the mobile object, and a 

so unit mounted on the mobile object, responsive to 
the data transmitted from the key station, for dis- 
playing a composite image as a visual presentation 
of the data composed of the position data and the 
map data. 

In the mobile navigation system thus arranged, 
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it is noted that the map data base unit is provided 
in the key station, and is accessible to a plurality of 
mobile objects. 

Preferably, an image processing unit for for- 
ming a composite image based on the map data 
transmitted from the key station and the position 
data, may be provided in the mobile object. 

An image processing unit for forming a com- 
posite image based on the map data derived in the 
key station and the position data from the mobile 
object may be provided in the key station. 

The key station is preferably a radio station at 
a fixed location. 

Further objects and advantages of the present 
invention will be apparent from the following de- 
scription of the preferred embodiments of the in- 
vention as illustrated in the accompanying draw- 
ings. 



BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a schematic illustration of an em- 
bodiment of a mobile object navigation system 
according to the present invention; 

Fig. 2 which is combined by Figs. 2a and 2b 
shows electrical configurations of navigation ap- 
paratus used in the embodiment of Fig. 1 ; 

Fig. 3 which is combined by Figs. 3a and 3b 
is a flow chart useful in explaining an operation of 
the embodiment of Fig. 1; 

Figs. 4a and 4b show formats of a composite 
signal used in the embodiment of Fig. 1; 

Fig. 5 which is combined by Figs.Sa and 5b 
shows electrical configurations of navigation ap- 
paratuses used in another embodiment of the 
present invention; and 

Fig. 6 which is combined by Figs. 6a and 6b 
is a flow chart useful in explaining an operation of 
the embodiment of Fig. 5. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

Fig. 1 schematically illustrates a navigation 
system in use with vehicles as a preferred embodi- 
ment of a mobile object navigation system accord- 
ing to the present invention. 

In the figure, reference numeral 10 designates 
a vehicle such as an automobile, 20 a key station 
as a radio station at a fixed location. 30a, 30b. 30c, 
and 30d GPS artificial satellites. 

A navigation apparatus installed in the vehicle 
10 receives microwaves transmitted from the sat- 
ellites 30a to 30d, and acquired data representative 
of the present position of the vehicle 10. The 
vehicle 10 transmits the position data to the key 
station 20 by using a radio wave in a frequency 



band of an HF (High Frequency), VHF (Very High 
Frequency) or UHF (Ultra High Frequency). The 
key station 20 transmits the map data of an area in 
connection with the position data as received by 

5 using a radio wave of the HF, VHF or UHF. The 
vehicle 10 receives the map data and displays an 
image of a map on which the position of the 
vehicle is traced by using the received map data 
and the position data. 

io Fig. 2 shows an electrical configuration of the 

navigation apparatus used in the vehicle navigation 
system of Fig. 1 . 

In the figure, reference numeral 100 designates 
a navigation apparatus installed in the vehicle 10, 

is and 200 a navigation apparatus installed in the key 
station 20. 

The navigation apparatus 100 is provided with 
a GPS antenna 101 and a GPS receiver 102 coup- 
led with the antenna 101. 

20 The receiver 102 generates the position data 

representing the present position of the vehicle 10 
by using the orbit data transmitted from the sat- 
ellites 30a to 30d (shown in Fig. 1). Details of the 
GPS receiver 102 is described in U.S. Patent No. 

25 4 J 14,155 and documents cited therein. 

An identification (ID) signal generator circuit 
103 contains a semiconductor ROM (Read Only 
Memory) storing an ID code identifying the ve- 
hicles itself, and a read-out circuit associated with 

30 the ROM. The ID code consists of the number of 
bits that depends on the number of subscribers in 
this navigation system. 

A signal composition circuit 1 04 is coupled with 
the receiver 102 and the ID signal generator 103 t 

35 and composes the position data and the ID code. 
The circuit 104 is coupled with a radio transmitter- 
receiver 105 capable of transmitting a radio wave 
in any of HF, VHF and UHF bands. The transmitter- 
receiver 105 is coupled with an antenna 106. 

40 A signal separation circuit 107, coupled with 

the transmiter-receiver 105, receives a signal from 
the circuit 105 and separates it into a map data 
signal and a ID code signal. 

A comparator 108, coupled with the signal sep- 

45 aration circuit 107 and the ID signal generator 
circuit 103, compares the ID code signal as sepa- 
rated with a signal containing an ID code assigned 
to the vehicle itself. 

A memory 109, which consists of a RAM 

so (Random Access Memory), for example, is coupled 
with the GPS receiver 102 stores the position data 
representing the present position of the vehicle 10, 
that is derived from the GPS receiver 102. 

An image processing unit 110 is coupled with 

55 the signal separation circuit 107 t comparator 108, 
memory 109, a memory 111 for storing map data 
as a RAM, for example, a display unit 112, and a 
key switch. 113. The image processing unit 110 
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includes mainly a microcomputer, and composes 
the map data derived from the key station 20 and 
the position data representing the present position 
of the vehicle 10. that is derived from the memory 
109, to form composite image data. 

The display unit 112 includes mainly a cathode 
ray tube, a liquid crystal display, electrolumines- 
cent display or a plasma display panel, and visually 
presents the composite image data. 

Key switches 1 1 3 are manually operated when 
an operator desires to correct an image displayed 
by the display unit 112. 

While the ID signal generator circuit 103 is 
discretely provided in this instance, the ID code 
signal assigned to the vehicle may be generated in 
the transmitter-receiver 105 or the image process- 
ing unit 110. 

The transmitter-receiver 105 may be any of an 
automobile telephone, portable telephone, 
transmitter-receiver of the MCA (Multi Channel Ac- 
cess) type, personal radio transmitter-receiver, and 
mobile terminal equipment, e.g., a data terminal 
device in a teleterminal system. Where the 
transmitter-receiver 105 consists of the mobile ter- 
minal equipment, a navigation system with high 
performances may be realized because of its addi- 
tional functions. 

The GPS receiver 102 may be substituted by a 
receiver based on another scheme for determining 
the present position of the vehicle 10. A receiver 
adaptable for various types of position determining 
systems, as disclosed in U.S. Patent No. 4.359,733 
or a receiver for a sign-post system. In the sign- 
post system, a plurality of position signal transmit- 
ters are located in a service area, and when a 
vehicle travels and is near any of those transmit- 
ters, the vehicle receives a position signal from the 
transmitter to determine the present position there- 
of. 

The navigation apparatus 200 in the key station 
is provided with an antenna 201. and a radio 
transmitter-receiver 202. which is operable in HF. 
VHF or UHF band and is coupled with the antenna 
201. 

A signal separation-composition circuit 203 is 
coupled with a radio transmitter-receiver 202, and 
receives a signal from the transmitter-receiver 202 
and separates it into a position data signal and an 
ID code signal. The circuit 203 is connected to a 
memory 204 such as a RAM for storing the ID 
code, and a a map processing unit 205. The sepa- 
rated ID code signal is stored in the memory 204, 
and the separated position data is applied to the 
map processing unit 205. The circuit 203 com- 
poses the map data derived from the map process- 
ing unit 205 and the ID code signal from the 
memory 204. 

The map processing unit 205 is connected to a 



map data base unit 206 and a display unit 207 for 
monitoring signals in the map processing unit 205. 
The map processing unit 205 includes a microcom- 
puter as a main component. The unit 205 is re- 
s sponsive to the position data from the signal 
separation-composition circuit 203 to derive neces- 
sary map data from the map data base unit 206. 

The map data base unit 206 may be a memory 
device made up of a CD (Compact Disc) - ROM 
10 and its player. Accordingly, the map data stored 
therein may readily be updated in accordance with 
changes of landform and roads, and the data base 
unit 206 may provide the up-to-date map data. 

The display unit 206 includes mainly a cathode 
75 ray tube, a liquid crystal display, electrolumines- 
cent display or a plasma display panel, and visually 
presents the composite image data. 

The operation of the vehicle navigation system 
thus arranged will be described with reference to 
20 Fig. 3 showing a flow chart. 

A following sequence of processings are, at 
first, performed in the navigation apparatus 100 of 
the vehicle. 

At step S1 t the signals transmitted from the 

25 satellites 30a to 30d (Fig. 1) are caught by the GPS 
antenna 101, and the GPS receiver 102 determines 
the present position of the vehicle which carries 
this navigation apparatus 100. The GPS receiver 
102 produces the position data including the lati- 

30 tude, longitude and height of the vehicle 10 and 
speed data based on a rate of change of the 
position data. 

The latitude data is presented as 032* 26.67N, 
for example, and the longitude data, as 118* 

35 29.99vV, for example. To express those figures in 
the binary system, 4 bits are used for each figure, 
and 2 bits, for each of the latitude and the lon- 
gitude. Accordingly, a total of bits for expressing 
the latitude data or the longitude data is (4 bits x 7 

40 figures + 2 bits) x 2 = 60 bits. 

At next step S2, the signal composition circuit 
104 composes the determined position data and 
also the speed data, and into the ID code uniquely 
assigned to the vehicle. Incidentally, the deter- 

45 mined position data and the speed data are stored 
into the memory 109. 

The composite data signal may be formatted 
as shown in Fig. 4a in which the ID code is 
followed by the position data or as shown in Fig. 

so 4b in which the position data is followed by the ID 
code. 

In case where the ratio transiver-receiver 105 
like an automobile telephone has a phone number 
uniquely assigned, the phone number may be used 
55 as the ID code. 

The transiver-receiver 105 transmits the com- 
posite data signal through the antenna 106 by 
carrying it on a radio wave of 800 to 900 MHz (at 
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step S3). 

In the navigation apparatus 200 of the key 
station, the transmitter-receiver 202 receives the 
radio wave containing the composite data signal 
from the vehicle 10. through the antenna 201. and 
demodulates it (at step S4). 

The signal separation-composition circuit 203 
separates the demodulated signal into the position 
data and the speed signal, and into the ID code. 
The ID code is stored into the memory 204. The 
position data (latitude and longitude data) and the 
speed data are applied to the image processing 
unit 205 (at step S5). 

Receiving the position data and the ID code, 
the image processing unit 205 accesses the map 
data base unit 206 to derive data of a map contain- 
ing the vehicle position indicated by the position 
data (at step S6). More specifically, the derived 
map data is data of a map containing the vehicle 
position at the center, for example, the map data of 
a map of 10 km x 10 km containing the present 
position of the vehicle 10 at the center. 

In this case, the derived map data may be 
selected such that an area expanding in the for- 
ward direction of the vehicle 10 is larger than the 
area in the backward direction thereof. The re- 
duced scale of the map may be varied in accor- 
dance with the speed data. 

The map data thus obtained is applied to the 
signal separation-composition circuit 203. which 
adds the ID code to the map data received (at step 
S7). Then, it is transmitted from the transmitter- 
receiver 202 to the vehicle 10 (at step S8). 

In the navigation apparatus of the vehicle 10, 
the transmitter-receiver 105 receives a radio wave 
carrying the map data with the ID code from the 
key station, through the antenna 106. and demodu- 
lates the wave (at step S9). 

The signal separation circuit 107 separates the 
demodulated signal into the map data signal and 
the ID code signal. The ID code signal is applied to 
the comparator 108. The comparator 108 compares 
the ID code data derived from the ID signal gener- 
ator circuit 103 with the received and separated ID 
code signal, to check as to whether or not the map 
data received is directed to the vehicle per se (at 
step S10). 

If it is directed to this vehicle, the image pro- 
cessing unit 110 stores the received map data into 
the memory 111 (at step S1 1). 

The unit 1 1 0 composes the position data repre- 
senting the present position of the vehicle 10 that 
is derived from the memory 109. and the received 
map data, thereby to form a composite image data 
signal (at step S12). The composite image data 
signal is transferred to the display unit 112 and 
displayed thereby as visual image (at step S13). 

The position data derived from the GPS re- 



ceiver generally presents a geometrical position. 
To superpose the vehicle position ofthe position 
data on the map of the map data, the position data 
may be subjected to the coordinate transformation. 

s After the next position of the vehicle 10 is 

determined in the GPS receiver 102 (at step 14), 
the image processing unit 110 checks whether or 
not the determined position is within an area of the 
map data that was previously transmitted from the 

jo key station 20 and stored in the memory 111 (at 
step Si 5). 

The map data transmitted from the key station 
20 to the vehicle 10 contains the map. data cover- 
ing a satisfactorily large area. Accordingly, there is 

75 no need for transmitting another image data from 
the key station to the vehicle, so long as the 
present vehicle position is within the area. In other 
words, the map data previously received is continu- 
ously available. 

20 Thus, when the present vehiclie position is with- 

in the area of the map data previously received, 
control goes to step S12 where it traces the posi- 
tion on the same map. Only when the vehicle 
position is outside the map data area, control re* 

25 turns to step S2. 

By manually operating the key switches 113. a 
map image displayed on the display screen of the 
display unit 205 may be subjected to an appro- 
priate image processing, such as enlargement, re- 

30 duction, and rotation. 

In the navigation apparatus 200 of the key 
station, various types of managements of vehicle 
service are possible by displaying information in 
the map processing unit 205 on the display screen 

35 of the display unit 207. Further, the present posi- 
tions of a plurality of vehicles may be concurrently 
displayed, with different ID codes respectively as- 
signed to those vehicles. The positions of those 
vehicles may be simultaneously displayed on the 

40 display unit 1 12 of each vehicle. 

If required the key station may be a specific 
one of those mobile stations or vehicles, not the 
radio station at a fixed location. 

Fig. 5 shows an electrical configuration of a 

45 navigation apparatus used in a navigation system 
according to another embodiment of the present 
invention. 

The position data is transmitted from the ve- 
hicle 10 to the key station 20 by means of a radio 

so wave in any of the HF. VHF and UHF bands. In this 
embodiment, the key station 20 composes the po- 
sition data received and the map data of an area 
containing the vehicle position to form image data 
representing such a map that the vehicle position is 

55 on a map. The image data thus formed is transmit- 
ted to the vehicle 10 by a radio wave of the HF, 
VHF or UHF. The vehicle 10 displays .a map image 
represented by the image data received. 
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In Fig. 5, reference numeral 300 designates a 
navigation apparatus installed in the vehicle 10. 400 
a navigation apparatus installed in the key station 
20. 

The navigation apparatus 300 is provided with 
a GPS antenna 301 and a GPS receiver 302 coup- 
led with the antenna 301. 

The receiver 302 generates the position data 
representing the present position of the vehicle 10 
by using the orbit data transmitted from the sat- 
ellites. 

An ID signal generator circuit 303 contains a 
semiconductor ROM storing an ID code uniquely 
assigned to the vehicle per se, and a read-out 
circuit associated with the ROM. 

A signal composition circuit 304 is coupled with 
the receiver 302 and the ID signal generator 303, 
and composes the position data and the ID code. 
The circuit 104 is coupled with a radio transmitter- 
receiver 105 capable of transmitting a radio wave 
in any of HF, VHF and UHF bands. The transmitter- 
receiver 305 is coupled with an antenna 306. 

A signal separation circuit 307, coupled with 
the transmitter-receiver 305. receives a signal from 
the circuit 305 and separates it into a map data 
signal and a ID code signal. 

A comparator 308, coupled with the signal sep- 
aration circuit 307 and the ID signal generator 
circuit 303, compares the ID code signal as sepa- 
rated with a signal containing an ID code assigned 
to the vehicle per se. 

A display unit 312 is coupled with the signal 
separation circuit 307 and the comparator 308, and 
visually presents the image data from the key 
station. The display unit includes mainly a cathode 
ray tube, a liquid crystal display, electrolumines- 
cent display or a plasma display panel. 

The radio transmitter-receiver 305 may be any 
of an automobile telephone, portable telephone, 
transmitter-receiver of the MCA type, personal ra- 
dio transmitter-receiver, and mobile terminal equip- 
ment, e.g.. a data terminal device in a teieterminal 
system. Where the transmitter-receiver 305 con- 
sists of the mobile terminal equipment, a navigation 
system with high performances may be realized 
because of its additional functions. 

The GPS receiver 302 may be substituted by a 
receiver based on another scheme for determining 
the present position of the vehicle 10. A receiver 
adaptable for various types of position determining 
systems, as disclosed in U.S. Patent No. 4.359.733 
or a receiver for a sign-post system. In the sign- 
post system, a plurality of position signal transmit- 
ters are located in a service area, and when a 
vehicle travels and is near any of those transmit- 
ters, the vehicle receives a position signal from the 
transmitter to determine the present position there- 
of. 



The navigation apparatus 400 in the key station 
is provided with an antenna 401. and a radio 
transmitter- receiver 402. which is operable in HF, 
VHF or UHF band and is coupled with the antenna 
5 401. 

A signal separation-composition circuit 403 is 
coupled with a radio transmitter-receiver 402, and 
receives a signal from the transmitter-receiver 402 
and separates it into a position data signal and an 

to ID code signal. The circuit 403 is connected to a 
memory 404, such as a RAM, for storing the ID 
code, and an image processing unit 409. The sepa- 
rated ID code signal is stored in the memory 404. 
and the separated position data is applied to the 

75 map processing unit 409. The circuit 403 com- 
poses the map data derived from the map process- 
ing unit 409 and ID code signal from the memory 
404. 

The map processing unit 409 is connected to a 

20 map data base unit 406 and a display unit 407 for 
monitoring signals in the map processing unit 409. 
The map processing unit 409 includes a microcom- 
puter as a main component. The unit 409 is re- 
sponsive to the position data from the signal 

25 separation-composition circuit 403 to derive neces- 
sary map data from the map data base unit 406. 

The image processing unit 409 may be a fac- 
simile device, for example. 

The map data base unit 406 is a memory 

30 device made up of a CD - ROM and its player. 
Accordingly, the map data stored therein may 
readily be updated in accordance with changes of 
landform and roads, and the data base unit 206 
may provide the up-to-date map data. 

35 The display unit 407 includes mainly a cathode 

ray tube, a liquid crystal display, electrolumines- 
cent display or a plasma display panel. 

Fig. 6 is a flow chart showing the operation of 
the vehicle navigation system of Fig. 5. 

40 A sequence of processings from steps S21 to 

S23 of Fig. 6. that is performed in the navigation 
apparatus 300, is the same as the processings 
from steps S1 to S3 shown in Ftg. 3. 

In the navigation apparatus 400 of the key 

45 station, the transmitter-receiver 402 receives the 
radio wave containing the composite data signal 
from the vehicle 10. through the antenna 401. and 
demodulates the received wave (at step S24). 

The signal separation-composition circuit 403 

so separates the demodulated signal into the position 
data and also the speed signal, and into the ID 
code. The ID code is stored into the memory 404. 
The position data (latitude and longitude data) and 
the speed data are applied to the image processing 

55 unit 409 (at step S25). 

When receiving the position data and the ID 
code, the image processing unit 409 makes an 
access to the map data base unit 406. and derives 
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data of a map containing the vehicle position in- 
dicated by the position data (at step S26). More 
specifically, the derived map data is data of a map 
containing the vehicle position at the center. 

In this case, the derived map data may be 
selected such that an area expanding in the for- 
ward direction of the vehicle 10 is larger than the 
area in the backward direction thereof. The re- 
duced scale of the map may be varied in accor- 
dance with the speed data. 

The image processing unit 409 composes the 
position data on the derived map data to form 
composite image data (at step S27). 

The position data derived from the GPS re- 
ceiver generally presents a geometrical position. 
To superpose the vehicle position of the position 
data on the map of the map data, the position data 
may be subjected to the coordinate transformation. 

The signal separation-composition circuit 403 
adds the ID code derived from the memory 403 to 
the composite image data (at step S28). and trans- 
mits it to the vehicle via the transmitter-receiver 
402 (at step S29). 

The processings by the vehicle navigation ap- 
paratus 300 at steps S30 to S32 are the same as 
those in steps S9, S10. and S13 in Fig. 3. 

After the display processing by the display unit 
312 at step S31 is completed, control returns to 
step S21. The sequence of processings for the 
next position of the vehicle is repeated. 

Many widely different embodiments of the 
present invention may be constructed without de- 
parting from the spirit and scope of the present 
invention. It should be understood that the present 
invention is not limited to the specific embodiments 
described in the specification, except as defined in 
the appended claims. 

Claims 

1. A mobile navigation system using a commu- 
nication system between at least one mobile object 
(10) and a key station (20), comprising: 
means (100) mounted on the mobile object for 
determining the position of the mobile object; 
means (105. 106) mounted on the mobile object 
transmitting data representative of the determined 
position to the key station via the communication 
system; 

a data base unit (206) mounted in the key station, 
storing map data; 

means (205) mounted in the key station for deriv- 
ing map data of an area including the position of 
the mobile object from the data base unit, in re- 
sponse to the transmitted position data; 
means (202) mounted in the key station for trans- 
mitting data including the derived map data to the 



mobile object via the communication system; and 
means (112) mounted on the mobile object for 
displaying a composite image composed of the 
position data of the mobile object and the map 
5 data, in response to the transmitted data from the 
key station. 

2. A mobile navigation system as claimed in 
claim 1, wherein the system further comprises an 
image processing means (110) mounted on the 

to mobile object (10) for forming the composite image 
based on the map data transmitted from the key 
station(20)and the position data of the mobile ob- 
ject. 

3. A mobile navigation system as claimed in 
T5 claim l. wherein the system further comprises an 

image processing means (205) mounted in the key 
station for forming the composite image based on 
the map data from the deriving means in the key 
station and the position data transmitted from the 
20 mobile object, said formed composite image being 
transmitted to the mobile object via the commu- 
nication system. 

4. A mobile navigation system as claimed in 
claim 1, wherein the system further comprises 

25 means (103-108) mounted on the mobile object for 
composing the position data and a identification 
code of the mobile object itself, and for separating 
the map data transmitted from the key station and 
the identification code. 

30 5. A mobile navigation system as claimed in 

claim 4. wherein the system further comprises 
means (108) mounted on the mobile object for 
comparing the transmitted identification code with 
the identification code of the mobile object itself to 

35 check that the transmitted map data is directed to 
said mobile object. 

6. A mobile navigation system as claimed in 
claim 1. wherein the system further comprises 
means (203) mounted in the key station for sepa- 

40 rating the position data transmitted from the mobile 
object and the identification code, and for compos- 
ing the map data derived from the deriving means 
and the identification code of the mobile object. 

7. A mobile navigation system as claimed in 
45 claim 1, wherein said key station (20) is a radio 

station at a fixed location. 

8. A mobile navigation system as claimed in 
claim 1. wherein said determining means includes 
a plurality of artificial satellites (30a-30d) and a 

so GPS receiver (102) for generating the position data 
representative of the position of the mobile object 
(10), by using orbit data transmitted from the sat- 
ellites. 
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© A mobile navigation system using a communica- 
tion system between at least one mobile object (10) 
and a key station (20). The navigation system in- 
cludes a unit (102) mounted on the mobile object for 
determining the position of the mobile object, and a 
unit (105) mounted on the mobile object for transmit- 
ting data representative of the determined position to 
the key station via the communication system. The 
navigation system further includes a data base unit 
(206) mounted in the key station for storing map 
data, a unit (205) mounted in the key station for 
deriving map data of an area including the position 
of the mobile object from the data base unit, in 
response to the transmitted position data, a unit 
(202) mounted in the key station for transmitting data 
including the derived map data to the mobile object 
via the communication system, and a unit (112) 
mounted on the mobile object for displaying a com- 
posite image composed of the position data of the 
mobile object and the map data, in response to the 
transmitted data from the key station. 
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